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BACKGROUND OF THE TNVENTION 

1- Field of tne InverJeidrf < 

The present invention delates primarily to 
flashlights, and in particular, to a miniature hand- 
held flashlight. 

2 . Discussion of the/ Prior Art . 
Flashlights of varying! sizes and shapes are well- 
known in the art. In particular, certain of such known 
flashlights utilize two or /more dry cell batteries, 
carried in series in a cylindrical tube serving as a 
handle for the f lashl ight , /as their source of 

Lly# an electrical circuit is 
rode of the battery through a 
i through a conductor to one 
After passing through the 
the electrical circuit 
llectrode of the lamp bulb in 
fuctor, which in turn is 
flashlight housing. The 
flashlight housing provides anelectrical conduction 
path to an electrical conductor, generally a spring 
element, in contact with 4he other electrode of the 
battery. Actuation of thi switch to complete the 
electrical circuit enable* electrical current to pass 
through the filament, theireby generating light which is 
typically focused by a reflector to form a beam of 
light. 

The production of litht from such flashlights has 
often been degraded by ths quality of the reflector 
utilized and the optical character ist ics of any lens 
interposed in the beam path. Moreover, intense light 
beams have often required the incorporation of as many 
as seven dry cell batteriss in series, thus resulting 
in a flashlight having significant size and weight. 

such flashlights have 


electrical energy. Typi< 
established from one eled 
conductor to a switch, 
electrode of the lamp bul> 
filament of the lamp bulb, 
emerges through a secdnd 
electrical contact with a|co; 
in electrical contact witl 


Efforts at improving 
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primarily addressed the quality of the optical 
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characteristics. The production of more highly 
reflective, well-defined tfeflectors, which may be 
incorporated within such /flashlights, have been found 
to provide a more well-d£fined focus thereby enhancing 
the quality of the .light/ beam produced. Additionally, 
several advances have bien achieved in the light 
admitting character istfrJM of flashlight lamp bulbs. 

Since there existAI^ wide variety of uses for 
hand-held flashlights/ the development of the 
flashlight having a variable focus, which produces a 
beam of light having/a variable dispersion, has been 
accomplished. Howeyer, such advances have heretofore 
been directed at "^til-sized" flashlights. 
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SUMMARY OF THE INVENTION 

\ Xt is a P rimar y object/ of the present invention to 
provide a miniature hand-hefld flashlight having 
improved optical characteristics. 

It is another object /of the present invention to 
provide a miniature hand-held flashlight which is 
capable of producing a beam of light having a variable 
dispersion. 

It is a further object of the present invention to 
provide a miniature han&-held flashlight which is 
capable of supporting /tself vertically on a horizon 


\ 


"ambient" unfocused light 


surface to serve as a 
source. 

It is another ot/ject of the present invention to 
provide a miniature hand-held flashlight wherein 
relative motions of /components that produce the 
variation and the dispersion of the light beam provide 
an electrical switdh /ftjjict ion to open and complete the 
electrical circuit /of , flashlight. 

These and other objects of the present invention, 
which may become fbvious to those skilled in the art 

lafter detailed description of the 
ved by a miniature flashlight 
^lindrical tube containing at least, two 
.1 batteries disposed in a series 
arrangement, a lfamp bulb holder assembly including 
electrical conductors for making electrical contact 
between terminals of a miniature lamp held therein and 
the cylindrical tube and an electrode of the battery, 
respectively, detained in one end of the cylindrical 
tube adjacent the batteries, a tail cap and spring 
member enclosing the other end of the cylindrical tube 
and providing /an electrical contact to the other 
electrode of the batteries, and a head assembly 
including a deflector, a lens, and a face cap, which 
head assembly/ is rotatably mounted to the cylindrical 
tube such that the lamp b'tlb extends through a hole in 


through the here: 
invention are acl 
comprising: a ci 
miniature dry c< 
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the center of the reflector *rithin the lens. In the 
principle embodiment of the bresent invention, the 
batteries are of the size cdmmonly referred to as "pen 
light" batteries. / 

The head assembly engages threads formed on the 
exterior of the cylindrical tube such that rotation of 
a head assembly about the /axis of the cylindrical tube 
will change the relative displacement between the lens 
and the lamp bulb. When /the head assembly is fully 
rotated onto the cylindrical tube, the reflector pushes 
against the forward end /of the lamp holder assembly 
causing it to shift reatward within the cylindrical 
tube against the urgind of the spring contact at the 
tail cap. In this position, the electrical conductor 
15 within the lamp holdex/ assembly which completes the 

electrical circuit fr^m the lamp bulb to the 
cylindrical tube is r^bt in contact with the tube. 
Upon rotation of the assembly in a direction 

causing the head assimbjLp to move forward with respect 
20 to the cylindrical t/ibe, pressure on the forward 

surface of the lamp /holder assembly from the reflector 
is relaxed enabling /the spring contact in the tail cap 
to urge the batter ites and the lamp holder assembly in a 
forward direction, Lhich brings the electrical 
25 conductor into contact with the cylindrical tube, 

thereby completing/ the electrical circuit and causing 
the lamp bulb to illuminate. At this point, the lamp 
holder assembly engages a stop which prevents further 
forward motion of /the lamp holder assembly with respect 
30 to the cylindrical tube. Continued rotation of the 

head assembly in k direction causing the head assembly 
to move forward Relative to the cylindrical tube causes 
the reflector to /move forward relative to the lamp 
bulb, thereby changing the focus of the reflector with 
35 respect to the limp bulb, which results in varying the 
dispersion of thfe light beam admitted through the lens. 
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By rotating the head assembly until it disengages 
from the cylindrical tube,/,tffie head assembly may be 
placed, lens down, on a substantially horizontal 
surface and the tail cap afrid cylindrical tube may be 
vertically inserted therein to provide a miniature 
"table lamp. M / 
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" BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a miniature 
flashlight in accordance wi/th the present invention; 
Fig. 2 is a par t ially/ foreshortened cross- 
5 sectional view of the miniature flashlight of Fig. 1 as 

taken through the plane indicated by 2-2; 

Fig. 3 is a partial/cross-sectional view of a 
forward end of the miniafture flashlight, illustrating, 
in ghost image, a translation of the forward end of the 
10 flashlight; 

Fig. 4 is a partial cross-sectional view of a lamp 
bulb holder assembly Ased in accordance with the 
present invention, tpen along the plane indicated by 
4-4 of Fig. 3; 
15 Fig. 5 is an e£plp&$& perspective view 

illustrating the assembly of the lamp bulb holder 
assembly with respect to a barrel of the miniature 
flashlight ; 

Fig. 6 is an/ isolated partial perspective view 
20 illustratingthe electro mechanical interface between 
electrical terminals of the lamp bulb and electrical 
conductors withiih the lamp bulb holder ; 

Fig. 7 presents a perspective view of a rearward 
surface of the lamp bulb holder of Fig. 5, illustrating 
25 a battery electrode contact terminal; and 

Fig. 8 illustrates an alternate utilization of the 
miniature flashlight in accordance with the present 
invention. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring first to Fig. li a miniature flashlight 
in accordance with the present/ invention is illustrated 
in perspective generally at 20. The miniature 
flashlight 20 is comprised off a generally right 
circular cylinder, or barrel |21 # enclosed at a first 
end by a tail cap 22 and having a head assembly 23 
enclosing a second end thereof. The head assembly 
comprises a head 24 to whicW is affixed a face cap 25 
which retains a lens 26. The head assembly 23 has a 
diameter greater than that pt the barrel 21 and is 
adapted to pass externally jbver the exterior of the 
barrel 21. The barrel 21 Jay provide a machined handle 
surface 27 along its axial /extent. The tail cap 22 may 
be configured to include provision for attaching a 
handling lanyard through a/ hole 28 in a tab 29 formed 
therein. 

2, the barrel 21 is seen to 
venclose at least two 
31 disposed in a series 
22 has a region of external 
threading 32 which engage/a matching threads formed on 
the interior surface of Jhe barrel 21. A sealing 
element 33, typically inithe form of an O-ring, is 
provided at the interface between the tail cap 22 and 
the barrel 21 to provide! a watertight seal. A spring 
member 34 is disposed within the barrel 21 so as to 
make electrical contact Lith the tail cap 22 and a case 
electrode 35 of an adjadent battery 31. The spring 
member 34 also urges the! batteries 31 in a direction 
indicated by an arrow 3G. A center electrode 37 of the 
rearmost battery 31 is in contact with the case 
electrode of the forward battery 31. The center 
electrode 38 of the forward battery is urged into 
contact with a first conductor 39 mounted within a 
lower insulator receptaole 41. The lower insulator 
receptacle 41 also has if fixed therein - side contact 


Referring next to Fi< 
have an extent sufficient, 
miniature dry cell batter] 
arrangement. The tail ci 
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conductor 42. Both the center 
side contact conductor 42 pass 
the lower insulator receptacle 
and both are .adapted to fricti< 


mductor 39 and the 
rough holes formed in 
n an axial direction, 
ally receive and retain 



the terminal electrodes 43 and/44 of a miniature bi-pin 
lamp bulb/ 45 .^/Absent further Assembly, the lower 
insulatorWeptacle is urged /in the direction 
indicated by the arrow 36, by/ the action of the spr 
34, to move until it comes irfto contact with a li 
formed on the end of the barrel 21. At that point 
electrical contact is made Hetween the side contact 
conductor 42 and the lip 46/of the barrel 21. 

An upper insulator re<^ptacl4_4 L 7y ) is disposed 
external to the end of the /barrel 21 whereat the lower 
insulator receptacle 41 is/ installed. The upp er 
insulator receptacl e_47 h ajs extensions that are 

lower insulator receptacle 
ijte spacing between opposing 
Ltor receptacle 47 and the 
The lamp electrodes 43 
iS pass through the upper 
ind into electrical contact 
39 and the side contact 
while the casing of the 
lamp bulb 45 rests against an outer surface of the 
upper insulator receptacle 47. 

The head assembly 63 is installed external to the 
barrel 21 by engaging tiireads 48 formed on an interior 
surface of the head 24 /engaging with matching threads 
formed on the exterior (surface of the barrel 21. A 
sealing O-ring 49 is installed around the circumference 
of the barrel 21 adjacfent the threads to provide a 
water-tight seal betwekn the head assembly 23 and the 
barrel 21. A substantially parabolic reflector 51 is 
configured to be disposed within the outermost end of 
the head 24, whereat it is rigidly held in place by the 
lens 26 which is in tAirn retained by the face c«p 25 


configured to mate with t 
41 to maintain an appropr 
surfaces of the upper in 
lower insulator receptac 
and 44 of the lamp bulb 
insulator receptacle 47 
with the center conduct 
conductor 42, respect iv 


which is threadably engaged with threads 52 formed on 
the forward portion of the out/er diameter of the head 
24. An O-riTig 53 may be incorporated at the interface 
between the face cap 25 and tfie head 24 to provide a 
water-tight seal. 

When the head 24 is fultfy screwed onto the barrel 
21 by means of the threads 4&, the central portion of 
the re.f lector 51 surrounding/ a hole formed therein for 
passage of the lamp bulb 45,/ is forced against the 
outermost surface of the upJer insulator receptacle 47, 
urging it in a direction cointer to that indicated by 
the arrow 36. The upper infeulator receptacle 47 then 
pushes the lower insulator fceceptacle 41 in the same 
direction, thereby providing a space between the 
forwardmost surface of the /lower insulator receptacle 
41 and the lip 46 on the forward end of the barrel 21. 
The side contact conductor/ ^ is thus separated from 
contact with the lip 46 oaf jh) barrel 21 as is shown in 
Fig. 2. 

Referring next to Fid. 3. appropriate rotation of 
the head 24 about the axii of the barrel 21 causes the 
head assembly 23 to move In the direction indicated by 
the arrow 36 through the Engagement of the threads 48. 
Upon reaching the relative positions indicated in Fig. 
3 by the solid lines, the* head assembly 23 has 
progressed a sufficient distance in the direction of 
the arrow 36 such that t*e reflector 51 has also moved 

the upper insulator 
receptacle 47 and the lcLer insulator receptacle 41 to 
be moved, by the urging /of the spring 34 (Fig. 2) 
translating the batteriis 31 in the direction of the 
arrow 36, to the illustrated position. In this 
position, the side contkct conductor 42 has been 
brought into contact with the lip 46 on the forward end 
of the barrel 21, which closes the electrical circuit. 

Further rotation off the head assembly 23 so as to 
cause further translation of the head assembly 23 in 
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the direction indicated by the arrow 36 will result in 
the head assembly 23 reachin* a position indicated by 
the ghost image of Fig. 3, facing the face cap at the 
position 25' and the lens at/ the posit ion indicated by 
26', which in turn carries the reflector 51 to a 
position 51'. During this Operation, the upper 
insulator receptacle 47 regains in a fixed position 
relative to the barrel 21./ Thus the lamp bulb 45 also 
remains in a fixed positioK. The shifting of the 
reflector 51 relative to tflie lamp bulb 45 during this 

head assembly 23 produces a 
tion of the filament of the 
to a focus of the parabola of 
varying the dispersion of the 
the lamp bulb 45 through the 


additional rotation of th 
relative shift in the po 
lamp bulb 45 with respec 
the reflector 51, thereb 
light beam emanating f 
lens 26. 

Referring next to 
sectional view illustra 


4, a partial cross- 
>the interface between the 
lower insulator receptafcre41 and the upper insulator 
receptacle 47. The loier insulator receptacle 41 has a 
pair of parallel slots/ 54 formed therethrough which are 
enlarged in their centJer portion to receive the center 
conductor 39 and the Wide contact conductor 42 , 
respectively. A pair/of arcuate recesses 55 are formed 
in the lower insulatofc receptacle 41 and receive 
matching arcuate extensions of the upper insulator 
receptacle 47. The Jower insulator receptacle 41 is 
movably contained within the inner diameter of the 
barrel 21 which is iA turn, at the location of the 
illustrated cross-sejbt ion, enclosed within the head 24. 

Referring next /to Figs. 5 through 7, a preferred 
procedure for the assembly of the lower insulator 
receptacle 41, the ienter conductor 39, the side 
contact conductor 4fi, the upper insulator receptacle 47 
and the miniature ikmp bulb 45 may be described. 
Placing the lower iJnsulator receptacle 41 in a position 
such that the arcua/te recesses 55 are direct ionally 
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oriented towards the forward and of the barrel 21 and 
the lip 46, the center conductor 39 is inserted through 
one of the slots 54 such that /a substantially circular 
end section 56 extends outwarAly from the rear surface 
of the lower insulator receptjkcle 41. The circular end 
section 56 is then bent, as sftiown in Fig. 7, to be 
parallel with the, rearmost stir face of the lower 
insulator receptacle 41 in a/position centered to match 
the center electrode of the tforwardmost one of the 
batteries 31 of Fig. 2. The/ side contact conductor 42 
is then inserted into the other slot 54 such that a 
radial projection 57 extends outwardly from the axial 
center of the lower insulator receptacle 41. It is to 
be noted that the radial projection 57 aligns with a 
web 58 between the two arcLate recesses 55. 

The lower insulator Receptacle 41, with its 

pien inserted in the rearward 
Jlidably translated to a 
ladjacerit the lip 46. The 
are then passed through a 
pair of holes 59 formed through the forward surface of 
the upper insulator recebtacle 47 so that they project 
outwardly from the rear /surface thereof as illustrated 
in Fig. 6. The upper iAsulator receptacle 47, 
containing the lamp bulb 45, is then translated such 
that the lamp electrodes 43 and 44 align with receiving 
portions of the side contact conductor 42 and the 
center conductor 39, respectively. A pair of notches 
61, formed in the uppJr insulator receptacle 47, are 
thus aligned with the /webs 58 of the lower insulator 
receptacle 41. The uiper insulator receptacle 47 is 
then inserted into thfe arcuate recesses 55 in the lower 
insulator receptacle Ul through the forward end of the 
barrel 21. 

Referring again/ to Figs. 2 and 3, the electrical 
circuit of the miniature flashlight in accordance with 
the present inventidn will now be described. 


assembled conductors, is 
end of the barrel 21 and 
forward position immedial 
lamp electrodes 43 and 4^ 
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Electrical energy is conducted from the rearmost 
battery 31 through its centtr contact 3 7 which is in 
contact with the case electtode of the forward battery 
31. Electrical energy is tiien conducted from the 
forward battery 31 through /its center electrode 38 to 
the center contact 39 whicW is coupled to the lamp 
electrode 44. After passing through the lamp bulb 45. 
the electrical energy emerges through the lamp 
electrode 43 whfch is couflfled to the side contact 
conductor 42. When the hXad assembly 2-3 has been 
rotated about the threads/ 48 to the position 
illustrated in Pig. 2, tile, side contact conductor 42 
does not contact the lip/ 46 of the barrel 21. thereby 
resulting in an open elefctrical circuit. However, when 
the head assembly 23 has/ been rotated about the threads 
48 to the position illustrated by the solid lines of 
Fig. 3, the side contait conductor 42 is pressed 
against the lip 46 by tfie lower insulator receptacle 41 
being urged in the direJc®ion of the arrow 36 by the 
spring 34 of Pig. 2. Jnjjhis configuration, electrical 
energy may then flow tiom the side contact conductor 42 
into the lip 46, through the barrel 21 and into the 
tail cap 22 of Pig. 2.1 The spring 34 electrically 
couples the tail cap 2fe to the case electrode 35 of the 
rearmost battery 31. fey rotating the head assembly 23 
about the threads 48 s/uch that the head assembly 23 
moves in a direction Counter to that indicated by the 
arrow 36, the head assembly 23 may be restored to the 
position illustrated in Fig. 2, thereby opening the 
electrical circuit anfl turning off the flashlight. 

Referring next tb Pig. 8, an additional 
utilization of the mi/niature flashlight 20 in 
accordance with the present invention is illustrated. 
By rotating the head /assembly 23 about the threads 48 
in a direction causing the head assembly 23 to 
translate relative tJ> the barrel 21 in the direction of 
Mie arrow 36 of Fig./ 3, the electrical circuit will be 
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closed as previously described, and the lamp bulb 45 
will be illuminated. Continued rotation of the head 
assembly 23 in that direction enables the head assembly 
23 to be completely removed from the forward end of the 
miniature flashlight 20. fey pi acing the head agsembly 
23 upon a substantially horizontal surface (not 
illustrated) such that thi face cap 25 rests on the 
surface, the tail cap 22 f>f the miniature flashlight 20 
may be inserted into the tiead 24 to hold the barrel 21 
in a substantially vertical alignment. Since the 
reflector 51 (Pig. 2 ) is/located within the head 
assembly 23, the lamp bulb 45 will omit a substantially 
spherical illumination, /thereby providing a "ambient' 
light level. 

In a preferred embodiment, the barrel 21, the tail 
cap 22, the head 24. ant the face cap 25, forming all 
of the exterior metal surfaces of the miniature 
flashlight 20 are manufactured from aircraft quality, 
heat-treated aluminum, U}ch is annodized for corrosion 
resistance. The seali iMfi^rings 33, 49. and 53 provide 
atmospheric sealing of (the interior of the miniature 
flashlight 20 to a deprfh of 200 feet. All interior 
electrical contact surfaces are appropriately machined 
to provide efficient electrical conduction. The 
reflector 51 is a computer generated parabola which is 
vacuum aluminum metallkzed to ensure high precision 
optics. The threads 4*8 between the head 24 and the - 
barrel 31 are machined! such that revolution of the head 
assembly 23 through lj sa than 1/4 turn will close the 
electrical circuit, turning the flashlight on, and an 
additional 1/4 turn will adjust the light beam from a 
"spot" to a "soft flotd". A spare lamp bulb 62 may be 
provided in a cavity Lachined in the tail cap 22. 

While r have described a preferred embodiment of 
the herein invention) numerous modifications, 
alterations, alternate embodiments, and alternate 
materials may be contemplated by those skilled in the 
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art and may be utilized ±y accomplishing the present 
invention. it is enviki^d that all such alternate 
embodiments are considje>e*r to be within the scope of 
the present invention jas defined by the appended 
claims. I) 
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